Fused pyrimidines, 8,9-dimethyl[1,2,4]triazolo [4,3-c]thieno[3,2-e]pyrimidine 5, 3,8,9-trimethyl[1,2,4]triazolo [4,3-c] 
Introduction
The formation of novel fused heterocycles is an important task for heterocyclic chemists from various points of view for the development of living things. Further more, many condensed heterocyclic systems, especially when linked to a pyrimidine ring as thienopyrimidine play an important role as potent analgesic [1] , anti-inflammatory [1] [2] [3] [4] [5] , antipyretic [6] [7] [8] , antimicrobial [9] [10] , anticonvulsant [11] , fungicidal [12] , antiplatelet activities [13] [14] [15] , and other central nervous system (CNS) affecting activities [16] . In addition, pyrimidine nucleus can be found in a broad variety of antibacterial, anticancer and anti-tumor agents as well as in agrochemicals and veterinary products [17] [18] . In continuation of our interest in the development of new and simple methods for the synthesis of polyfunctional substituted heterocycles, furopyrimidines and thieno-pyrimidines, with anticipated biological activity [19] [20] [21] [22] [23] [24] [25] [26] [27] , the present work describes the syntheses and antimicrobial activities of some furopyrimidines and thienopyrimidnes.
Materials and Methods

Physical measurements
Melting points were recorded with Electrothermal melting point apparatus and are uncorrected. Evaporation of solvents were performed under reduced pressure on a Buchi rotary evaporator. Thin layer chromatography was performed on Kieselgel GF 254 and visualization was accomplished by Iodine Flask or UV Lamp. Column chromatography was carried out with silica gel G 60 (100-200 mesh). H-NMR (400 MHz) and 13 C-NMR (400 MHz) spectra were recorded for solutions in deuterio chloroform CDCl 3 , deuterio methanol CD 3 OD and deuterio dimethylsulphoxide (DMSO-d 6 ) (CD 3 ) 2 SO as solvent.
Chemical shifts were reported in δ unit (ppm) with reference to TMS as an internal standard. The substrate o-aminonitrile, 2-amino-4,5-dimethylthiophene-3-carbonitrile 1 was prepared from 2-butanone by reacting with malononitrile and sulphur according to literature procedure [28] .
Synthesis of 5,6-dimethylthieno[2,3-d]pyrimidin-4(3H)-one (2):
A solution of o-aminonitrile 1 (2.0 g, 13.15 mmol) and formic acid (2 ml) was refluxed for 3 hours at 100°C with continuous stirring. The progress of the reaction was monitored by TLC (ethylacetate: n-hexane, 1:4, v/v, R f = 0.39) on silica gel and showed complete conversion of the reactant to the product. After completing the reaction, the mixture was cooled to room temperature and ethanol was added whereby a yellow precipitate was obtained. [1, 2, 4] triazolo [4,3-c] thieno [3,2- e]pyrimidine (6):
Synthesis of 3,8,9-trimethyl
An equimolar amount of hydrazino compound 4 (0.89g, 5 mmol) and acetic anhydrate (5 mmol) in methanol (20 ml) was refluxed at 65°C for about 2 hours with continuous stirring. The reaction mixture was then concentrated and left to cool overnight to room temperature for complete precipitation. The separated solid was then filtered off, dried and recrystallized from methanol to give compound 6 (0.71g, 65.4%) as brown crystals, m.p. 180-184°C. 
Antibacterial and Antifungal Screenings
All the synthesized compounds (2-11) were screened for their antibacterial activity against three gram-positive bacteria Bacillus cereus (BTCC 19), Bacillus subtilis and Staphylococcus aureus and three Gram-negative bacteria Shigella dysenteriae (AE 14396), Salmonela typhi (AE 14612) and Pseudomonous sp. (Tables 1 and 2) . The antifungal activity was tested against the fungi Macrophomina phaseolina (Tassi) Goid, Fusarium equiseti (Corda) Sacc, Alternaria alternata (Fr.) Kedissler, Colletotrichum corchori Ikata (Yoshida) and Curvularia lunata (see Table 3 ). For the screening of antibacterial activities, the disc diffusion method [31] was used with solvent methanol. For antifungal test, the poisoned-food technique [32] was frequently used by the solvent methanol. The tested compounds were dissolved in methanol to get a solution of 1mg mL -1 . The inhibition zones were measured in millimeters at the end of an incubation period of 48 hours at (35±2)˚C. Methanol alone showed no inhibition. Commercial antibacterial and antifungal brands, respectively, Ampicillin and Nystatin were also tested under similar conditions for comparison. Nutrient agar (NA) and potato dextrose agar (PDA) were used as basal media to test bacteria and fungi respectively. 
Results and Discussion
When 2-amino-4,5-dimethylthiophene-3-carbonitrile 1 was prepared by usual Gewald procedure [28] , it was refluxed with formic acid for cyclization to form thienopyrimidinone 2, which was confirmed by 1 H-NMR and 13 C-NMR spectra. The 
Antimicrobial activity
The inhibition zone of the micro-organisms due to the treatment of different synthesized compounds are mentioned in Tables 1 to 3 . It was found that the inhibition zone of the compounds 5, 6 and 10 were more effective than that of other chemicals for all bacterial strain. They exhibited stronger activity than ampicillin also towards Bacillus Subtilis and Shigella dysenteriae. Other compounds were either inactive or moderately to fairly active against the tested bacterial strain. As far as antifungal activity is concerned, all compounds showed good to excellent activity against all the fungi. Especially, it could be stressed that the test chamicals 5 and 6 exhibited even stronger activity than nystatin against Macrophomina phaseolina and Alternaria alternata. From the observation of inhibitions of the tested compounds, it was ascertained that, generally triazolothienopyrimidine derivatives 5-6 exhibited higher activities against human pathogenic bacteria and phytopathogenic fungi.
Conclusion
In this work, we have demonstrated that cyclisation with pyrimidine ring from oaminonitirile afforded thienopyrimidines and furopyrimidines with promising antibacterial and antifungal activity. The activity data obtained during the study will be certainly useful to go for further research for drug designing and synthesizing new fused pyrimidines.
